Nerve growth factor (NGF) induces a rapid and sustained downregulation of the focal adhesion kinase (FAK).
1. Exposure of PC12 cells to nerve growth factor (NGF) induces an early tyrosine phosphorylation of many proteins, a number of which is still unidentified. Although NGF is known to bind to and activate the receptor tyrosine kinase TrkA, many downstream targets of NGF signaling may be possibly phosphorylated by nonreceptor tyrosine kinases such as c-Src and focal adhesion kinase (FAK). 2. In the present study, exposure of TrkA-overexpressing PC12 cells to NGF is found to cause a rapid and sustained loss in the recovery of a subpopulation of nominally active FAK (i.e., being autophosphorylated on the positive site of regulation). 3. Consistent with the possibility that NGF induces the proteolysis of FAK via recruitment of Src family kinases, the use of various phosphorylation site-specific anti-FAK antibodies revealed an NGF-inducible and PP1-sensitive accumulation of a putative fragment (i.e., p62) of FAK. Significantly, the mitogenic epidermal growth factor (EGF) failed to induce the downregulation of FAK and the accumulation of tyrosine phosphorylated p62. Such differential response of FAK to NGF and EGF may shape the specificity by which these growth factors control the status of cell-matrix adhesion and the adhesion-driven signaling.